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Introduction
Craniofacial anomalies comprise a significant component
of human birth defects.1 Oral clefts are the second most
common entity in this group.2
Two major categories of oral clefts based on differences
in the embryological pathogenesis have been
recognised: Cleft lip with or without cleft palate (CL/P)
and Cleft palate alone (CP).3 Epidemiological studies
have revealed the incidence to be 1 in 700 around the
world with marked geographical and ethnic
differences.3 Asian populations have the highest
frequency (1 in 500) with the Caucasian population as
intermediate and African population having the lowest
(1 in 2500).4
Oral clefts have a complex and multi-faceted genetic and
environmental etiology. Apart from being a part of well-
recognised syndromes, numerous risk factors have been
elucidated in the disease causal pathway. Maternal
smoking, alcohol consumption, anti-epileptic drugs
usage, maternal (toxoplasmosis, rubella, cytomegalovirus,
herpes simplex TORCH) infections, nutritional deficiencies
(especially folic acid) during pregnancy, and
consanguineous marriage between the parents are the
most quoted risk factors.5-7
Children with oral clefts have a higher morbidity and
mortality throughout their lives compared to the
unaffected children. They require a multi-disciplinary
approach for primary repair and further
management.1,7 A delay in seeking health-care for
these children can lead to detrimental outcomes. In
addition to impairment of appearance, their speech
and hearing capabilities may also be affected. The aim
of this study was to identify the incidence of different
types of oral clefts among patients with orofacial
anomalies, their association with other congenital
malformations and presence of associated risk factors
in these patients.
Patients and Methods
The retrospective review of 329 patients who had
presented with oral clefts between 1992 and 2011 with
subsequent surgical management was carried out at Aga
Khan University Hospital (AKUH), Karachi. Incomplete
records were excluded. Data collection was started after
receiving approval from the institutional Ethics Review
Committee.
A pre-designed questionnaire was used to collect
data. The questionnaire had three sections for data
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Objective: To identify the frequency of different types of oral clefts and presence of known risk factors among
patients. 
Methods: The retrospective review of 292 patients, presenting with oral clefts between 1992 and 2011, was
conducted at the Aga Khan University Hospital, Karachi. A pre-designed questionnaire was used to collect details,
including demographics, type of cleft, presence of known risk factors, surgical details, and follow-up visits. SPSS 16
was used for data analysis. Chi-square test and analysis of variance was used: whenever applicable.
Results: Of the total, 168 (57-53%) patients had cleft lip with or without cleft palate, and 124 (42.5%) had cleft palate
alone. The most common defect was left-sided complete cleft lip and palate and midline incomplete cleft palate in
the two groups respectively. Consanguinity among the parents was found to be the most common risk factor (n=50;
17.1%). Median age of repair was 4 months for cleft lip and 10 months for cleft palate in the first group. For the other
group, the median age of primary repair was 13 months. First-week follow-up after surgery was 50% (n=84) for the
lip repair, and 65% (n=81) for palate repair.
Conclusion: Our review revealed that most patients had cleft lip with or without cleft palate (CL/P). The most
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collection. The first part included age at presentation,
gender, birth-weight and gestational age at birth. The
second section collected details about the specific
type of cleft. The third section recorded identifiable
risk factors, surgical details, and subsequent follow-up
visits. 
Data was analysed using SPSS version 16.0. Analysis
included descriptive statistics. Frequencies and
percentages as well as means and standard deviation
were calculated and tabulated. 
The study period was divided in three different 6-year
time periods i.e. 1992-1998, 1999-2004 and 2005-2011.
Median age at presentation and at the time of repair,
consanguinity, frequencies of follow-up after surgery,
visits to cardiologist, speech therapist and orthodontist
were calculated for these time periods separately. Chi-
square and analysis of variance (ANOVA) was used where
appropriate.
Results
Of the initial 329 patients, cases of 292 (88.75%) with
complete records were included in the study.
Of them, 168 (57.5%) had CL/P; 93 (55.4%) of these had a
cleft palate as well. Besides, 124(42.5%) patients had CP
alone (Tables-1 and 2).
Overall, there were 155 (53.1%) males and 137 (46.9%)
females. There was a male predominance in the CL/P
group and female predominance in the CP group; the
male-to-female ratio being 1.47:1 and 1:1.25 in the two
groups respectively.
Age at presentation ranged from birth to 35 years
(median-5 months) for the CL/P group, and birth to 29
years (median-12 months) for those with CP. The most
common age of presentation was within the first month
of life for both groups. 
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Table-1: Cleft sides in the two groups.
CL/P CP
Lip Palate
Right 45 (26.8%) 18 (19.4%) 01 (0.8%)
Left 78 (46.4%) 28 (30.1%) 03 (2.4%)
Midline 01 (0.6%) 05 (5.4%) 64 (51.6%)
Bilateral 38 (22.6%) 31 (33.3%) 14 (11.3%)
Unknown 06 (3.6%) 11 (11.8%) 42 (33.9%)
Total 168 93 124
CL/P: Cleft lip with or without palate.
CP: Cleft Palate alone.
Table-2: Morphology of the clefts in two groups.
CL/P CP
Lip Palate
Complete 80 (47.6%) 64 (68.8%) 30 (24.2%)
Incomplete 47 (28%) 10 (10.8%) 65 (52.4%)
Both Complete and Incomplete 02 (1.2%) 03 (3.2%)
Submucous 03 (3.2%) 18 (14.5%)
Microform 01 (0.6%)
Unknown 38 (22.6%) 13 (14%) 11 (8.9%)
Total 168 93 124
CL/P: Cleft lip with or without palate.
CP: Cleft Palate alone.
Table-3: Variation in patient characteristics over the 19-year study period.
1992-1998 1999-2004 2005-2011
CL/P CP CL/P CP CL/P CP
Median age at presentation (months) 5.5 10.5 3.0 13.0 6.25 11.0
Consanguinity among parents 5 (15.2) 3(10.7) 9 (13.0) 8 (15.1) 14(32.6) 11(25.6)
Median age at primary lip repair (months) 4 4 3.5
Median age at primary palate repair (months) 12 9 10 13 10 15.5
Lip repair follow up at 1 week 10 (30.3) 37(53.6) 36(54.5)
Lip repair follow up at 6 weeks 6 (18.2) 15(21.7) 12(18.2)
Palate repair follow up at 1 week 9 (27.3) 8(28.6) 24(34.8) 38(71.7) 27(40.9) 35(81.4)
Palate repair follow up at 2.5 years 2 (6.1) 4(14.3) 9 (13.0) 8 (15.1) 6 (9.1) 7 (16.3)
Palate repair follow up at 5 years 1 (3.0) 2 (7.1) 0 (0) 5 (9.4) 2 (3.0) 0 (0)
Speech therapist visited 1 (3.0) 5(17.9) 5 (7.2) 12(22.6) 3 (4.5) 10(23.3)
Orthodontist visit 4 (12.1) 0 (0) 4 (5.8) 1 (1.9) 3 (4.5) 1 (2.3)
Pre-op cardiologist evaluation 7 (21.2) 7 (25) 47(68.1) 40(75.5) 46(69.7) 33(76.7)
Total patients in each group (n) 33 28 69 53 66 43
(Values in brackets are the percentages).
CL/P: Cleft lip with or without palate.
CP: Cleft Palate alone.
Out of the total, 37 (12.7%) patients were born at the
AKUH, while the rest were outside referrals. The mean
birth weight was 6.56±1.28 lbs and 6.73±1.34 lbs for the
CL/P and CP groups respectively; 3(1.8%) patients in the
CL/P and 2 (1.6%) patients in the CP groups were born
pre-term. 
Overall, 8(2.7%) patients had a syndromic presentation of
Pierre Robin sequence; 17(5.8%) had other morphological
abnormalities that included hypertelorism, bat ears,
talipes, hypospadias and thumb hyperplasia. Congenital
heart defects (CHD) were found in 26(8.9%) cases. The
most common heart defect was found to be patent
foramen ovale (n=8; 2.7%). Other defects included atrial
and ventricular septal defect, patent ductus arteriosus
(n=4; 1.36% each) and tetralogy of fallot (n=3; 1.8%).
Consanguinity among parents was found in a total of 50
(17.1%) cases and it was the most common identifiable
risk factor. It was followed by positive family history in 36
(12.3%) cases. Maternal infection during pregnancy was
positive in 5 (1.7%) cases; maternal anti-epileptic drug use
was found in 2 (0.7%) cases. No case for maternal smoking
or alcohol use or vitamin A or radiation exposure during
pregnancy was identified.
Out of 120 CL/P patients 86(71.4%), and out of 108 CP
patients, 94(87.1%) had primary lip repair surgery
done at the AKUH. The median age of primary repair
in the CL/P group was 4 months for cleft lip cases and
10 months for the cases that also had a cleft of the
palate. The median age of primary repair in the CP
group was 13 months. Nine (7.5%) patients in the CL/P
group and 6(5.6%) in the CP group had to undergo
revision surgery. 
Patients with CL/P undergoing lip repair surgery had a
follow-up rate of 49.4% (n=83) at 1 week and 19.6%
(n=33) at 6 weeks. Following palate repair 64.5%
(n=60) patients were followed up at 1 week and 18.3%
(n=17) and 3.2% (n=3) followed up at 2.5 years and 5
years respectively. In the CP group, 65.3% (n=81)
patients were followed up 1 week after palate repair,
with 15.3% (n=19) and 5.6% (n=7) at 2.5 and 5 years
respectively. 
There were 36 (20%) cases with post-operative
complications that included breathing problems,
bleeding, wound dehiscence, fever, infections and palatal
fistula. 1 (0.5%) death was recorded, which was attributed
to anaesthesia complications.
Overall, 2177(4.3%) patients were referred to a speech
therapist for evaluation; only 36(16.6%) actually followed
the advice.
Trends of study variables over a 19-year study period
were recorded (Table-3). It showed certain variations
over the years. For instance, consanguinity in parents
among the CL/P and CP groups increased, but this
increase was not found to be statistically significant (p=
0.47 and 0.54 respectively). The median age at
presentation and at primary repairs for both the groups
did not show any statistically significant variation.
However, 1st week follow-up after primary lip and
primary palate repair did show a significant change over
the years with considerably better follow-ups in the later
years (p<0.03 and 0.001). Speech therapist and
orthodontist visits remained very low over the observed
time period and did not show any statistically significant
variation. Pre-operative consultation with a paediatric
cardiologist witnessed a statistically significant
improvement for CL/P and CP groups (p<0.02 and 0.04
respectively).
Discussion
Oral clefts are the most common craniofacial anomalies,
occurring in 1 in every 700 births.3 Mongols have the
highest reported prevalence3 and Asians are considered
to be at most risk, with rates of oral clefts ranging
between 1.20 and 1.18 per 1000 live births.8,9 A single-
city study conducted in a different province of Pakistan
found the mean incidence to be 1.46 per 1000 live
births.10
The etiology of oral clefts is complex, involving
interactions of numerous genetic, environmental and
pre-natal nutrition factors. Our finding of first-degree
consanguinity among parents of patients being the
most common identifiable risk factor matched the
results of another study from Pakistan.11 Our data
further showed an increasing trend, though statistically
insignificant, in parental consanguinity over the
observed time period. Orofacial morphogenesis is
controlled by multiple genes. This underlines the role
that parental consanguinity and family history may play
in the pathogenesis.12 Animal experimental trials have
also proven a multi-factorial threshold model of
inheritance for oral clefts. The recurrence risk seems to
increase with degree relation and extent of anatomical
severity in the affected relation.13
There has been a strong observational evidence linking
environmental risk factors such as maternal smoking,
alcohol use, poor nutrition, viral infections and teratogen
use in early pregnancy to incidence of oral clefts.4,7,14-16
We could not elucidate poor maternal nutrition as a risk
factor due to the retrospective study design, but it can
possibly account for significant contribution in our
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population. Recall bias cannot be ruled out for low
number of viral illnesses during pregnancy. Lack of
proper prenatal care may contribute to cases of viral
illnesses going undiagnosed and, therefore, may have
been under-reported. 
The overall male dominance for orofacial anomalies found
in our study is in conjunction with several studies world-
wide.7,17 A left-sided cleft lip is known to be the most
common morphology.18
Syndromic clefts are now recognised as a different entity
with 55% of cleft cases being associated with a congenital
syndromic.19 CL/P is a known feature of more than 200
syndromes and CP is associated with more than 400
syndromes.7We found 8 cases of Pierre Robin Sequence in
which oral cleft is a well-known feature. This is probably
not the true prevalence of the actual syndromic clefts as
many of these syndromes end up in stillbirths, neonatal or
infant deaths.
The association between CHD and orofacial anomalies is
explained by embryological development of face and
heart by neural crest cell precursors.20 Cardiac anomalies,
mostly of atrioventricular septum, were found in 8.9%
patients. Another study done at our centre revealed that
CHD were the most commonly associated anomalies with
oral clefts.21
Management of oral clefts needs a multi-disciplinary
effort with involvement of a plastic surgeon,
paediatrician, orthodontist and speech therapist. A
long-term follow-up is needed to assess the functional
development of the palate, and need of a revision
surgery and/or speech therapy. At AKUH, a definite
protocol for the multi-disciplinary management of oral
clefts is followed. The child is referred to a plastic
surgery clinic by a neonatologist/paediatrician.
Depending on the health status, cleft lip surgery is
planned at 4 months of age and cleft palate repair is
planned at 9 months of age. Pre-op evaluation by a
paediatric cardiologist is mandatory, including a 3D
echocardiography to rule out CHD. Early palate repair
(6-9 months) is considered a standard approach all over
the world, with a better functional outcome.18,22 We use
Millard's procedure for cleft lip repair and Veau-Wardill-
Kilner procedure and Langenback palatoplasty for
palate repairs.
Follow-up after cleft lip repair is at 1 and 6 weeks after
surgery and at 1 week, 2.5 and 5 years after cleft palate. If
there is a need, an orthodontist or speech therapist
referral is suggested at the follow up visits to the surgeon.
Despite a well-defined protocol in-line with the
international guidelines, our review revealed a deficient
follow-up. 
Over our study duration, we did note a statistically
significant improvement in the initial follow-up visit
after a primary lip or palate repair surgery over the
years. However, the subsequent follow-up rate
remained poor. There was no improvement in the rate
of orthodontists and speech therapist visits among
these patients. This aspect of the oral cleft management
needs further emphasis in future management
protocols. Pre-operative cardiology consultations
improved from less than 25% initially to around 70%
towards the end of the study period. This can be
explained by the introduction of the oral cleft protocol
at the AKUH in 1996 that recognised a pre-op
cardiology evaluation as essential.
Conclusion
Lack of awareness with regards to complexity of oral clefts
and limited capacity to afford multi-disciplinary
management may contribute to sub-optimal care of
children with oral clefts. Importance of a timely surgical
intervention with proper subsequent management needs
to be emphasised to basic health-care givers.
Simultaneously, efforts also need to be geared towards
primary prevention. A decrease in consanguinity coupled
with better maternal health may decrease the incidence
of orofacial anomalies, and help reduce the burden of
problems associated with it.
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